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Mechanical Design Concept for
TASD



NOVA/ TASD Structure Hans
Jostlein 1/29/2005

2

Structure of this Talk
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Structure of this Talk-cont’d
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Introduction and Problem Definition
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The Ideal Detector
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The Real Detector
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How Much Stress should be
Allowed in PVC
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PVC Stress, continued
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PVC Stress/ Strain, measured
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PVC Stress/ Strain Data

Tensile Test
PVC 1/4"x1/4" cells

with 12.5% TiO2
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Maximum Force: 115.76 lbs
Crosshead displacement: 3.69 in.

Area:0.01828 inch2

Elongation 93.32%
Maximum stress 6330psi
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Finite Element Analysis Work
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Oil-filled Vertical Extrusion
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What if an Interior Web fails?

failure).

Do we still meet the stress limit? The adjacent layer webs will help,
assuming the glue bond is good between layers.

However, if one web fails, it is quite possible that one has a bad
extrusion, and other webs will also be weak.

It will be necessary to test all incoming extrusion blanks at high pressure.
This test is repeated once the ends are installed.

If a whole extrusion drains ?
No Problem. Extrusions easily support external pressure.
All horizontal extrusions must do this anyway.
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Oil Filled Horizontal Extrusions
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Failure Modes of Large Assemblies

Stress build up at the Bottom
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Will the Planes Slide under the
Pressure Forces?
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The Effect of Friction Force
for a 40 Plane Block
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The shape of planes
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The Displacement in Beam Direction
Displacement along the beam direction
Displacement at the last vertical extrusion vs its height
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A Stability Concern
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Stability: FEA Results

Buckling Safety Factor: 40 planes 3.4 20 planes 2.3
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Block Stability and Construction Safety
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A Coherent Design
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Assembling the Detector
from Blocks
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Swelling Space
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Thermal Expansion
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Stress in Extrusions next to Gap
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Gluing the Tops of the Blocks together,
using a Spacer Board
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Floor and Grouting
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Oil Containment
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Assembling a Totally Active Scintillation
Detector
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A Proposal for Assembly
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The Block Raiser
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Sketch of the Block Raiser
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The Deck of the Block Raiser
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Another Picture of the Block Raiser
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The Simple Table



NOVA/ TASD Structure Hans
Jostlein 1/29/2005

43

What is the Right Block Length ?
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Summary and Conclusions
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Background Slides
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Displacement at 40 “ from the bottom

Displacement along the beam direction at
Y=40.39" from bottom

0
0.01
0.02
0.03
0.04
0.05
0.06
0.07

0 20 40 60 80

Distance (in)

D
is

pl
ac

em
en

t (
in

)

4 planes
12 planes
20 planes
40 planes



NOVA/ TASD Structure Hans
Jostlein 1/29/2005

47

Displacement at the bottom
during stepwise filling

Displacement at the bottom (mu=0.3)
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The Oil Filling Challenge
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Oil Filling Concept
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Constraints
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Fill Rate
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Snouts with Fill Tubes
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The Cow
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Cow Innards
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How many Cows?
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The Vee Alternative
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The Vee Alternative



NOVA/ TASD Structure Hans
Jostlein 1/29/2005

58

The Vee Alternative
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Air Bubbles in Oil
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A special Epoxy for PVC

Strong; no volatile components; tixotropic


